Episodic memory retrieval can be influenced by individuals' current goals, including those that are emotional in nature. Participants underwent an fMRI scan while reappraising, or changing the way they thought about aversive images they had previously encoded, to down-regulate (i.e., decrease), upregulate (i.e., increase), or maintain the emotional intensity associated with their recall. A conjunction analysis between down-and up-regulation during the entire 12-s recall period revealed that both commonly activated reappraisal-related regions, particularly in the lateral and medial prefrontal cortex (PFC). However, when we analyzed a reappraisal instruction phase prior to recall and then divided the recall phase into the time when individuals were first searching for their memories and later elaborating on their details, we found that down-and up-regulation engaged greater neural activity at different time points. Up-regulation engaged greater PFC activity than down-regulation or maintenance during the reappraisal instruction phase. In contrast, down-regulation engaged greater lateral PFC activity as images were being searched for and retrieved. Maintaining the emotional intensity associated with the aversive images engaged similar regions to a greater extent than either reappraisal condition as participants elaborated on the details of the images they were holding in mind. Our findings suggest that down-and up-regulation engage similar neural regions during memory retrieval, but differ in the timing of this engagement.
Introduction
Behavioral and neural investigations of emotion regulation have traditionally focused on individuals' attempts and abilities to modify their emotional reactions about information in their external environments, such as a frightening image (see Ochsner & Gross, 2005 , 2008 , for reviews). However, emotions also can be generated in response to internal cognitions, such as when we imagine a confrontation or recall a disturbing news story; just as we may be motivated to modify an emotional response to an external stimulus, we may also desire to change how we feel about these cognitions. Though there has been work demonstrating that the different emotional qualities of memories can influence the neural regions engaged during recall (e.g., LaBar & Cabeza, 2006) , there has been a relative lack of work examining how one's current emotional goals might guide the construction of past episodes. Therefore, the present study sought to examine the neural correlates of the emotion regulation of recalled information. Because it is widely studied and thought to be one of the most effective emotion regulation strategies (e.g., Gross & Thompson, 2007) , we focus specifically on cognitive reappraisal, which involves the reinterpretation of emotional information in such a way as to enhance or reduce its impact (Gross, 1998) .
When the target of regulation is external information, cognitive reappraisal is supported by cortical-subcortical interactions. Regions of the prefrontal cortex (PFC) and dorsal anterior cingulate cortex (dACC), thought to support the cognitive control processes necessary for both down-and up-regulation (Ochsner & Gross, 2005 , 2008 , interact with emotion appraisal regions like the amygdala, insula, and orbitofrontal cortex (OFC; see Denny, Silvers, & Ochsner, 2009, for review). The specific locations of PFC involvement appear to vary somewhat depending on the nature of reappraisal instructions (Ochsner & Gross, 2005 ; see also Kalisch, 2009); in general, dorsolateral areas may support selective attention toward less emotional aspects of information and the maintenance and manipulation of the information in working memory (Ochsner & Gross, 2008) , ventrolateral regions are thought to underlie response inhibition and the selection of contextually appropriate reappraisals (Denny et al., 2009; Ochsner & Gross, 2008) , and medial regions are engaged as individuals reflect upon their own or others' emotional states (Ochsner & Gross, 2005) .
There is less known about the processes that support the cognitive reappraisal of internally generated memories, because the bulk of the work examining the relation between memory and emotion regulation has focused on regulation that takes place at the time of encoding (i.e., as an emotional stimulus is being presented). This work has demonstrated that cognitive reappraisal at the time of encoding can lead to mnemonic benefits (Dillon, Ritchey, Johnson, & LaBar, 2007; Richards & Gross, 2000 
